Thank you for the opportunity to review an interesting and relevant paper. I hope these comments are useful. Please see comment below. In the abstract, please add a comment to describe how representative is the sample, and link organizational and patient characteristics. In the introduction, the focus is Australia. Before the methods section, please situate need for study within an international context. On page 7 line 24, please list and justify choices of ED and NP characteristics. Experience and education are also important. The lack of inclusion of these variables needs to be explained earlier in the paper. On page 8 line 3, please justify why you selected the presentation within 48 hours. On line 40, define what is DNW. On line 45, please explain state/territory for non Australian audience. Unclear where rural and urban location is included in this description. Was looking for information about NP education and years of experience in this section. Please adjust if no information is provided earlier.
In the results section, please reduce the level of detail in the tables, they are too difficult to read. Consider only including significant findings and decreasing the number of categories for less important descriptive variables.
Were alpha values adjusted for multiple comparisons? Please specify. In the discussion, please address if NPs were working to the full scope of their role. INTRODUCTION 5. In the introduction it is stated that NPs are introduced to be one of the solutions for the overcrowding problem in EDs. Although this could be a good reason to evaluate the ED LOS in EDs with or without NPs, another measure could be to use an overcrowding score as outcome measure. Could the authors provide some measures of ED overcrowding, i.e. the NEDOCS score? The authors should also provide some background on how introduction of NPs would reduce overcrowding or ED LOS, as generally, the problem of overcrowding is known to be caused for a large part to be caused by exit blocks. Introduction of NPs is not expected to solve this problem. Please explain and adjust the introduction accordingly. Are the used outcome measure (service, patient safety and quality indicators) appropriate for the evaluation of the success of implementation of NPs? METHODS 6. Is this a prospective cohort study or a retrospective cohort study using a national database? Please clarify. It seems that this is a retrospective study as reference 21 is used to collect information of hospital and ED characteristics. Data are collected from "administrative data measuring service data." Finally, "data abstraction from patient medical records to assess rates of unplanned patient re-presentation": This highly suggests that this is a retrospective chart review.
In the "Data collection" section of the manuscript it is mentioned that EDs were categorized by the presence or absence of NPs. This is actually an important aspect of the study design and it should be in the study design section.
7. Fifty-five (35%) of the 155 eligible EDs provide service indicator data. Why did the rest not provide the data? Are these 55 EDs a random sample, or could selection bias have been introduced. This is an important issue. Please clarify or explain that selection bias did not occur. The same accounts for the safety and quality data.
8. It is unclear how data were collected (either retrospectively or prospectively). Please describe how data were collected? Who collected the data? How were the data stored? Were there quality checks on the definitions of the data collected, etcetera… 9. Data collection: How was ED LOS defined and measured? How reliably is it measured? Was it measured in real time, was it actually recorded when the patient physically left the ED? Please clarify. Was it checked that the ED LOS is reliably measured? 10. (Unplanned) re-presentations are implicitly used as an outcome for poor patient safety and quality. This may be appropriate but depends on the reason or cause of the revisit. Many times revisits reflect good and cost-effective care. For example, if a patient was discharged from the ED with the advice "If your symptoms do not resolve or you get sicker please return to the ED for re-evaluation." In most cases, patients will be fine and do not return to the ED while managing patients in this way can prevent a hospital admission (which is expensive and uncomfortable for patients, can result in delirium, hospital infections etc.) which may be good care. In contrast, if a patient returns to the ED because a diagnosis was missed and/or the wrong treatment was administered, a revisit may reflect poor quality of care. Can you provide the reason for revisit?
"Reasons for re-presentations were established from retrieved patient records and were classified as planned or unplanned representations by coders using criteria relating to i) reason for representation and ii) time period since initial presentation" When was a revisit defined as "unplanned" Please explain more accurately? See also the aforementioned examples I used for revisits. Was a patient who was advised to come back when he/she got sicker defined as an unplanned visit? Please clarify and provide a supplementary 
DISCUSSION
13. "Emergency departments employed NPs in order to improve existing poor performance on service indicators. That these assumptions were not supported by the findings of this study can possibly be explained by the effect of reverse causation. That is, the existing poor performance on service indicators was the cause for EDs to employ NPs. In other words, poor performance was the cause, not the effect, of NP service." This statement accurately describes the problem of the present study. Interpretation of the data and the impact for clinical practise is therefore extremely difficult with the data presented in the present study. The authors also seem to be hesitant to make a clear conclusion. One the one hand they find a negative effect of NPs on service indicators, on the other hand they say that this negative effect is not clinically meaningful and NPs may be useful and more research is needed. In the end, I would like to know whether or not we should use NPs and the authors do not help me with that question. Their conclusion "this result is likely to be subject to the lack of critical mass of NP numbers per ED does not seem to be investigated in this study and is therefore more a hypotheses than a conclusion.
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GENERAL COMMENTS
This novel study is well-written and is of significant impact to further understanding of the importance of NP in the healthcare system. Although it seemed that the utilization of the NP in the research country was insignificant, authors may perhaps discuss the unique role of the NPs in the EDs in Australia, compared with other countries. It's likely that the role description of NPs vary across countries in nationwide. Further replication of similar study is also warranted, perhaps, with some qualitative narrative description of those NPs in the future research design.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 1. In the abstract, please add a comment to describe how representative is the sample, and link organizational and patient characteristics.
The percentage of hospitals providing data for the survey component of our study was based on all Australian eligible hospitals, hence there was no sampling undertaken in the first instance. We then used random sampling to select hospitals to approach for the provision of ED service data and our response rates were high (83% response rate for service indicator data, and 88% response rate for provided safety and quality indicator data). Consequently, we believe response bias is not an issue.
To clarify this, we have amended the methods section in the abstract to specify that a random sample of hospitals was selected, stratified by state or territory; and location (Metropolitan/Non-metropolitan) as follows (Abstract P. 3. On page 7 line 24, please list and justify choices of ED and NP characteristics. Experience and education are also important. The lack of inclusion of these variables needs to be explained earlier in the paper.
We have moved the description of the hospital, ED characteristics from the analysis section to the beginning of the Data Collection section, and justified these choices. As staff/ workforce data were obtained from hospitals, rather than individual staff surveys (which was considered infeasible) we do not have individual level data on staff, such as level of education or years of experience. Hospitals were asked to report whether or not each type of staff worked in the ED, and the number of full time equivalent (FTE) positions for each type of staff, but this information was generally not well completed. Therefore, the number, education or experience of staff have not been included in the analyses. However, we did undertake sensitivity analyses using two alternative definition of NP: one which incorporated the Full Time Equivalent staffing level of the NPs (no NP, < 2 FTE NPs, >= 2 FTE NPs), and another incorporating the triage categories which the NPs cover (No NP, NP triage categories 1-5, NP triage categories 2-5, NP triage categories 3-4 or 4/5). As these sensitivity analyses did not impact on our results or conclusions, for simplicity we have not included this in the paper.
We have amended the methods section as follows (Page 7, paragraph 2): This term stands for 'did not wait' and has been defined in the methods section under the explanation of the service indicators (Page 7, paragraph 3).
On line 45, please explain state/territory for non Australian audience. Unclear where rural and urban location is included in this description.
We have added the following text to the revised Hospital eligibility and recruitment section describing hospital sampling to explain states / territories (Page 6, paragraph 4):
'…. stratified by State/Territory (geographical/jurisdictional units).'
7. I was looking for information about NP education and years of experience in this section. Please adjust if no information is provided earlier.
As per our response to an earlier comment, staff / workforce data were obtained from hospitals, and we did not conduct individual staff surveys, thus we do not have data on NP level of education or years of experience. However, all NPs are required to have the appropriate education to be registered. We have added the following text to the end of the first paragraph under data collection, to explain the lack of detail on individual education and experience and the overall training required by NPs (Page 7, paragraph 2). : We have already reduced the amount of information included in the tables; for example the results in Tables 3, 4 and 5 adjust for other hospital and patients characteristics not presented in the tables (these additional variables are specified in the table footnotes). For each table/ outcome we have only included the variables we consider to be clinically or statistically important, thus we are concerned about excluding any further variables from the tables.
9.
Were alpha values adjusted for multiple comparisons? Please specify.
As we only had four outcomes (three service indicators and one quality and service indicators), with a specific a priori hypothesis for each outcome, and the eligibility criteria/ patients included in the analyses differed across outcomes, we believe that it was not necessary to adjust for multiple comparisons.
10. In the discussion, please address if NPs were working to the full scope of their role.
This research focussed on whole of system outcomes. Individual nurses were not interviewed and therefore there is no way of knowing if NPs were working to their full capacity. We previously had acknowledged this in the Discussion ( We agree that these results need careful interpretation, as we do not believe that they indicate a detrimental or negative impact of NPs, particularly given the concern for reverse causation and the relative recency, and limitations, of the NP role in the ED. We have revised the Conclusions in the Abstract as well as the main body of the manuscript to reflect this as follows: We have now provided the median, first and third quartiles for LOS for EDs with and without NPs. Because we are reporting medians (due to the highly right-skewed distribution for LOS), it is not appropriate to report a confidence interval for the difference in medians.
2.
It is concluded that this 13 min is not clinically relevant. Was a relevant difference defined a priori? I cannot find this in the sample size calculation. Please clarify.
The sample size for the study was based on the number needed for each of the hypotheses, and thus driven by the hypothesis with the largest sample size requirement, for the outcome of the proportion of patients who did not weight. The study therefore had high power to detect small differences in some outcomes, including length of stay. The interpretation of a difference of 13 minutes as not clinically significant was based on the combined, extensive clinical expertise of the research team. We now have removed the text stating that the results were not clinically significant in both the Abstract and the Conclusion.
3.
In the abstract the authors conclude that "However, the findings are arguably not clinically significant. Low NP numbers and staffing patterns across EDs nationwide may be insufficient to demonstrate a significant effect on service indicators."
Please explain. Do the authors mean that the number of NPs are still increasing and that more NPs are needed in EDs? If so, then the rationale for the study is undermined and the usefulness of NPs in EDs is evaluated too early.
Our national ED survey indicated that approximately half of EDs employed NPs, with an average number of full-time equivalent NPs of two; in the current study less than a third of EDs had two or more full-time equivalent NPs ( We respect the recent work analysing complex scores such as NEDOCS and ICMED, although the relevance of NEDOCS for Australian EDs has been questioned (https://www.ncbi.nlm.nih.gov/pubmed/16712539). However these scores were not used in this study as the study design predated much of the published work, and we did not collect adequate information to appropriately measure overcrowding.
5b.
The authors should also provide some background on how introduction of NPs would reduce overcrowding or ED LOS, as generally, the problem of overcrowding is known to be caused for a large part to be caused by exit blocks. Introduction of NPs is not expected to solve this problem. Please explain and adjust the introduction accordingly.
We respectfully disagree, as the role of NPs is usually limited to patients who are likely to be discharged. Extensive analysis has shown that it is the patients seeking inpatient beds who contribute most to ED overcrowding. This study was focussed on the impact NPs may have on overall ED performance criteria. It is not necessarily focussed on overcrowding.
5c.
Are the used outcome measure (service, patient safety and quality indicators) appropriate for the evaluation of the success of implementation of NPs?
When designing our study, we considered these outcome measures to be appropriate and important, worthy of exploration and hence our focus. Ultimately, service delivery and patient safety impact on patient outcomes which is the focus of ED care.
Method 6a.
Is this a prospective cohort study or a retrospective cohort study using a national database? Please clarify. It seems that this is a retrospective study as reference 21 is used to collect information of hospital and ED characteristics. Data are collected from "administrative data measuring service data." Finally, "data abstraction from patient medical records to assess rates of unplanned patient re-presentation": This highly suggests that this is a retrospective chart review.
Please also see response to Reviewer 2, point 8.
Data were obtained from routinely collected, computerised hospital administrative databases for ED data, and from a retrospective medical record audit for re-presentation data.
Reference 21 refers to our hospital telephone survey which was undertaken during the period for which the ED presentation data were obtained and formed this first part of this study. These data were linked to the ED data to allow for analysis of hospital characteristics (including the presence of NPs in the ED). The component of the study evaluating the three service indicators was a prospective cohort as individuals were followed up from their arrival in ED until the time they left ED. A retrospective medical record audit of a random sample of ED representation data was undertaken.
We have amended the Abstract, Method and Data collection section to more clearly explain the study design.
Abstract (Page 3):
'Cohort study comprising ED presentations (July 2013 -June 2014 6b.
We specify that outcomes are compared for hospitals with and without NPs in the first sentence of the Methods section, Page 6, paragraph 3):
'This study involved a cohort of ED patients and a nested retrospective medical record audit to compare service and quality indicators in Australian public hospital EDs with and without
NPs on the service teams.'
Fifty-five (35%) of the 155 eligible EDs provide service indicator data. Why did the rest not provide the data?
Are these 55 EDs a random sample, or could selection bias have been introduced? This is an important issue. Please clarify or explain that selection bias did not occur. The same accounts for the safety and quality data.
The percentage of hospitals providing data for the study that we reported here was based on all eligible hospitals, not those selected for inclusion in the study (ie was not a traditional 'response rate'). All 155 eligible hospitals were asked to complete the survey (administered by telephone) and a stratified random sample of 66 of the 155 hospitals was selected and asked to provide data on ED presentations. The percentage of hospitals asked to participate who provided data was 83% for ED presentations and 88% for representations. Thus, given our high response rate, we believe response bias is not an issue. We have amended the methods section to specify that a random sample of hospitals was selected, stratified by state or territory and location (Metropolitan/Non-metropolitan):
Changes in the manuscript to further clarify this issue are outlined in response to Reviewer 1, point 1.
8. It is unclear how data were collected (either retrospectively or prospectively). Please describe how data were collected? Who collected the data? How were the data stored? Were there quality checks on the definitions of the data collected, etcetera… Data were obtained from routinely collected, computerised hospital administrative databases for ED data, and from a retrospective medical record audit for re-presentation data. In addition to changes outlined in response to Reviewer 2, point 6a, we have re-ordered text in the Data collection section, and amended the new first sentence of paragraph two of the Data collection section to explain this for the service outcomes (Page 7, paragraph 3): There is an extensive range of reasons for representation. It would be infeasible to provide a sensible listing of these, given the volume and variation in reasons for re-presentations. We believe our rewording of the definition of re-presentations has clarified this issue. We agree that mixed models (multi-level analysis) would be suitable for these data, and we did try this initially. However, due to the very large size of the dataset, we could not fit these models, due to convergence and other problems, despite trying a range of strategies to overcome this. We similarly had problems fitting models using a Generalised Estimating Equations (GEE) approach. Instead, we used a robust cluster variance option, which adjusts the variance for correlation of outcomes within hospitals. We also undertook some sensitivity analyses by randomly sampling a subset of observations and comparing results for a mixed model, a GEE model and a model which uses the cluster variance, and results were similar for all three, providing confidence that are results are appropriate. The Data analysis section specifies that the variance estimates were adjusted for correlation of outcomes within hospitals but we have modified this to include the term 'cluster' (Page 9, paragraph 2):
11
'Analyses adjusted for correlation of observations within hospitals using the Huber-White (sandwich) (cluster) variance estimate.'
We did not use VIF to assess multicollinearity but rather examined correlation coefficients and cross-tabulations for variables we thought might be highly correlated, and did not include highly correlated variables in the regression models. Our regression strategy, outlined in the Data analysis section, was to generate a core model and then add variables one at a time to assess their fit and impact on the model (including major changes to variance which would signify multicollinearity). We have now clarified this in the Data Analysis section (Page 9, paragraph 1): Table 5 .
The hazard is the risk of the outcome (in this case being seen) within a short time interval, given that they have not experienced the outcome (ie not been seen) at that point. Patients in hospitals with an NP have a lower chance of being seen (ie a "worse" outcome). Often survival analysis involves modelling time to death, where a hazard ratio less than one indicates a good outcome (since death is "bad" and lower risk of this is "good"). Here our outcome (being seen) is "good" so a lower risk of this is "bad". It is, however, confusing and we have now added the following footnote to Table 3 and Table 5 as suggested:
'a hazard ratio of < 1 indicates that patients in this group are less likely to be seen [discharged] , compared to the reference group'
DISCUSSION

13.
In the end, I would like to know whether or not we should use NPs and the authors do not help me with that question. Their conclusion "this result is likely to be subject to the lack of critical mass of NP numbers per ED does not seem to be investigated in this study and is therefore more a hypotheses than a conclusion.
Because of the concerns outlined in the Discussion section of the paper, including the potential for reverse causation, and that the staffing level of NPs may be inadequate and the time of their involvement too short, we really do not consider that we can make a definitive conclusion about the benefits or not of NPs. We thank Reviewer 3 for their comment about the value of this research. We have referenced the Australian NP role in the introduction section but, unfortunately, our word limit precludes further detailed discussion of similarities and differences in NP roles between countries. In the discussion section we have already suggested the need for further research.
We hope we have adequately addressed all comments to the satisfaction of the reviewers. We believe our study is novel internationally as, to date, previous research has focused on clinical outcomes of individual NP roles without acknowledging that the strategy of implementing the NP role in ED is an innovation aimed at system improvement. Our findings highlight the need for further consideration about the measurement of ED performance in general, including NP service and quality indicator data. 
GENERAL COMMENTS
No additional comments
